Role of transforming growth factor-beta 1 in the cellular growth response to angiotensin II.
We have shown that angiotensin II (Ang II)-induced hypertrophy of vascular smooth muscle cells is dependent on the balance between proliferative and antiproliferative growth factors, specifically basic fibroblast growth factor and transforming growth factor-beta 1 (TGF-beta 1), respectively. We now present evidence, based on two phenotypically distinct cell cultures, that the ability to secrete the biologically active form of TGF-beta 1 is central to the growth response to Ang II. Two separate cultures were examined, one in which Ang II induces hypertrophy and the other in which Ang II induces hyperplasia. Ang II induces the expression of basic fibroblast growth factor twofold to fivefold in both cultures. Furthermore, both cultures express TGF-beta 1. In the culture that responds with hypertrophy, Ang II induces the expression of the active form of TGF-beta 1 twofold to threefold. However, in the culture that responds with hyperplasia, no active TGF-beta 1 was detected either at baseline or after Ang II exposure. Interestingly, all the TGF-beta 1 present was in the inactive, latent form. In the culture that responded with hyperplasia, Ang II induced a fourfold to fivefold increase in DNA synthesis. This increase could be abolished by the addition of active TGF-beta 1. Thus in these two cultures the ability to activate TGF-beta 1 dictates the cellular response to Ang II. These results support our hypothesis that a balance of proliferative and antiproliferative autocrine signals mediates the growth control of vascular smooth muscle cells.